Introduction

M
aintaining a patient's airway is essential for adequate oxygenation and ventilation and failure to obtain such a goal, even for a brief period of time, can be life threatening. 1 Thyroid swelling or goiter has been considered a risk factor for difficult direct laryngoscopy, intubation and respiratory complications. Therefore, preoperative detection of any difficulty in maintaining the airway or intubation during the induction of anesthesia and airway control after thyroid surgery is essential 1,2 . For goiter patients, in addition to the standard risk factors, there are goiter-related factors that may address to suspect of difficult intubation 3 .
Through this case report we summarize the presentation, airway examination and management of a patient with huge goiter.
Case report
A 59 years old male patient, ASA (American Society of Anesthesiologists) physical status grade I, with BMI 32 kg/m 2 , presented with a huge goiter. About 25-years earlier he noticed a swelling on the neck which increased in size progressively. Over the years he developed compressive symptoms, such as dysphagia, hoarseness and change in voice quality. He had no concomitant morbidities, no past surgical or medical history, and no relevant family medical history.
The patient was scheduled for a near total thyroidectomy. The procedure was explained to the patient and a written consent was obtained.
Routine preoperative tests were performed. A thyroid hormone profile confirmed the eu-thyroideal status of the patient. All hematological and biochemical tests were within normal limits.
The patient was conscious and cooperative. He was hemodynamically stable. His physical examination was unremarkable except for a prominent anterior neck swelling, which is shown in Figure 1 . On palpation, it was firm, immobile, and nodular. The swelling did not move with deglutition.
Figure 1. Prominent anterior neck swelling
Airway examination showed adequate mouth opening, with inter-incisor distance >5 cm. Mallampati score was class I. Dental examination showed an instability of the dental bridge, which required extra caution during intubation. Jaw protrusion and upper lip bite tests were normal. There was no restriction in temporo-mandibular joint movement. The mandibulo-hyoid distance was 5 cm. The thyro-mental distance was difficult to measure, because of the left displacement of the larynx ( Figure 2 ). The sterno-mental distance was 22 cm. Flexion and extension of the head and neck was normal -above 90⁰. The neck circumference measured at the level of the thyroid cartilage was 52 cm, while at the level of the maximal bulge of the gland it was 55 cm ( Figure 3 ). The indirect mirror laryngoscopy revealed no restriction of vocal cord mobility, but showed that the whole larynx was displaced to the left.
The ultrasonography showed a multinodular nature and enlargement of the gland, particularly the isthmus and right lobe. X-ray showed leftsided deviation of trachea. CT-scan showed a huge multinodular goiter. The right lobe was 112 x 84 x 72 mm in size, while the left lobe was 63 x 27 x 25 mm. Consequently, the enlarged lobes had significantly displaced the hyoid bone, trachea and other structures of the neck (Figure 4) . The plan was to perform a direct laryngoscopy using video-laryngoscope and to try securing the airway, whereas the alternate plan was to use a flexible fibreoptic bronchoscope in awake spontaneously breathing patient. The difficult airway management cart was kept ready.
The patient's airway was anesthetized with 10% lignocaine spray into the laryngo-pharynx 30 minutes and 10 minutes before intubation. Each activation of the metered dose valve delivers 0.1 ml which contains 10 mg lignocaine. The used lignocaine dose did not exceed the maximum dose.
The patient was placed in a sniffing position. Preoxygenation with 100% oxygen was performed via standard facemask. The nasal catheter was placed to provide apnoic oxygenation during laryngoscopy and intubation.
A few minutes before intubation, Fentanyl 50 mcg and Midazolam 5 mg were administered. After a bolus of 150 mg of Propofol a smooth video-laryngoscopy was performed without using a muscle relaxant.
The video-laryngoscopy showed left displacement of the larynx. After external laryngeal manipulation, which improved the laryngeal view, a reinforced endotracheal tube with an intubating stylet was inserted. There were no difficulties in passing and placing the endotracheal tube.
The breathing circuit was attached, and the tube placement was confirmed with normal and repeated CO2 waves. The endotracheal tube was firmly secured and anesthesia was maintained with O2, N2O, Sevoflurane, Rocuronium and Fentanyl. The patient remained hemodynamically stable throughout the whole procedure.
The thyroidectomy, although being technically difficult and demanding, because of the size of goiter ( Figure 5 ), was carried out without any complications.
At the end of the surgery, the patient's muscle relaxation was antagonized using 2.5 mg of Neostigmine and 1 mg of Atropine. Before extubation, the cuff leak test was performed to avoid airway obstruction secondary to tracheomalacia. As there was no collapse of the tracheal rings, the patient was successfully extubated. The patient's condition was postoperatively monitored in the intensive care unit. The difficult airway management cart was kept ready.
Discussion
Problems with airway management are the main concern of any anesthesiologist when intubating a patient with goiter 2,3 . Preoperative examination and recognizing the risk factors for a difficult airway gives us the time for optimal preparation, proper selection of equipment and personnel experienced in difficult airway management 1 .
Thyroid tissue overgrowth may lead to changes in the airway, consequently causing difficulties in intubation procedures. Previously published studies have reported various results and various risk factors for intubating difficulties associated with thyroid gland surgery 4 .
Thyroidectomy due to huge goiter with a compromised airway is usually associated with difficult Various noninvasive clinical tests can be performed to predict difficult airway maintenance, but there is no precise or ideal scoring system that predicts difficult ventilation, laryngoscopy or intubation. Despite numerous studies which included various risk factors, false positive results have been reported, but more importantly, there are false negative values that can mislead anesthesiologists. Increasing number of risk factors analyzed leads to higher specificity, but unfortunately, they are still not sensitive enough 7 .
In our case, all classical risk factors for difficult intubation, as well as goiter-related factors, were preoperatively evaluated. The neck circumference, the left displacement of the larynx and the radiological findings all pointed to a possible difficulty in airway management.
In huge goiter patients, induction of general anesthesia could be risky because it may precipitate complete airway closure and make facemask ventilation and tracheal intubation impossible due to chronic pressure 8 .
Preoperative anticipation of difficult intubation and evaluation of risk factors for difficult intubation is of vital importance so that alternative approach is kept ready to avoid any complication during intubation 9 .
Awake fibreoptic intubation is widely advocated for the management of the known or anticipated difficult airway 10 . It is recommended that an initial fibreoptic bronchoscopy to be done to define the extension of the thyroid mass and to rule out obstruction of the airway 11 . However, fibreoptic intubation can be a challenging technique, continuous practice is needed to maintain the skill and usually takes a considerable amount of time to be performed. All these factors have led to the underuse of fibreoptic intubation by many anesthetists 10 . A good alternative for difficult intubation is the video-laryngoscope 12 . Video-laryngoscopes are increasing in popularity and are slowly becoming the preferred tool for the management of the difficult airway. There are some potential advantages of video-laryngoscopes over fibreoptic bronchoscopes. They seem to be easier and quicker to use and provide a wider view of the airway, which results in a better view of nearby structures 10,12 .
In our case, the airway examination and the radiological findings showed the presence of a huge goiter which displaced the larynx and trachea, without tracheal narrowing. The patient had no breathing difficulties and he tolerated the supine position. Considering the airway assessment, the expertise and experience of the anesthetists, as well as the patient's cooperability and consent, the decision was to perform a video-laryngoscopy without using a muscle relaxant. The use of a flexible fibreoptic bronchoscopy in the awake spontaneously breathing patient was kept as an alternative plan.
Another major concern in these patients is tracheomalacia, which can complicate both intubation and extubation. Pressure on the trachea exerted by the neck mass can cause necrosis to parts of the tracheal wall, which can lead to complete collapse of the airway 8 . Extubation and the immediate postoperative period are certainly high-risk situations in all cases of difficult intubation. As suggested in many case reports and recommendations, the safest way to proceed while suspecting a difficult extubation is the "protected" extubation. Evaluation of airway patency after tube removal remains difficult to perform. No perfect tool actually exists to predict or to early detect an airway obstruction 13 . A meta-analysis suggested that a cuff leak test appears to have excellent specificity and moderate sensitivity. Cuff leak test works better for ruling in than ruling out the post-extubation airway obstruction. Given the considerable burden associated with extubation failure, it is useful and reasonable for a cuff leak test to rule in high-risk patients 14 .
In our case, cuff leak test was performed to rule out tracheomalacia. The patient was successfully extubated and his condition was postoperatively monitored in the intensive care unit.
Definition of a safe time window after extubation is particularly difficult. The only valuable option remains close observation of the patient, but first of all being aware of potential life-threatening complications that might occur at any time 13 .
Although several studies have tried to predict the occurrence of a difficult airway with the use of a single risk factor or risk factors used in combination, the ideal indicator or set of indicators remains elusive 15 .
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Conclusion
"To be forewarned is to be forearmed". Careful planning and detailed preoperative preparation are of crucial importance for a safe intraoperative and postoperative outcome in thyroid patients.
